Vascular aspects of neuroprotection.
It is being increasingly suggested that the microcirculation, which is known to be in a large part responsible for maintaining an adequate and constant microenvironment for function of the central nervous system, functions as part of a neurovascular unit. The neurovascular unit includes neurons, astrocytes and elements of capillaries. The cerebral circulation exhibits unique functional characteristics and critical elements for the pathogenesis of cerebrovascular disease. For example, the blood-brain barrier formed by epithelial-like high resistance tight junctions within the endothelium is a key feature of microvessels of the central nervous system. Alterations in the microcirculation after ischemia/reperfusion include disruption of the blood-brain barrier, edema and swelling of perivascular astrocyte foot processes, decrease in arteriole endothelium-dependent relaxation and reduced inwardly-rectifying potassium channel function, altered expression of proteases and matrix metalloproteinases, increased inflammatory mediators and inflammation. Experiments studying the microcirculation in ischemia are few compared with those examining neuroprotection, although the two overlap because protection of the microcirculation might achieve some degree of neuroprotection and both processes may be mediated by at least some mechanisms in common.